L ymphomas (Hodgkin's and non Hodgkin's) constitute 10%-15% of all childhood cancers in the developed countries after acute leukemias and brain tumors. 1,2 Non-Hodgkin lymphoma (NHL) is the third most common solid
tumor during [2000] [2001] [2002] [2003] [2004] [2005] in Cipto Mangunkusumo Hospital (CMH), Jakarta.
In CMH, during 1986-1991, there were 28 cases of non-Hodgkin's lymphoma treated with chemotherapy. About 71% (20 out of 28) came with late stage disease, consisted of 7 out of 28 patients stage III and 13 out of 28 patients stage IV, and none of these children were diagnosed as stage I. Of the 28 children who received full course of induction treatment, 15 achieved complete remission while the rest of them passed away during induction as the result of advanced disease with or without severe complications. 3 Since then there is no further report on outcome of childhood NHL in our hospital.
The aim of this study is to continue our observation and to report the current outcome therapy of childhood NHL who were treated in our hospital.
Methods
All patients who were diagnosed as non-Burkitt type NHL during January 2000-December 2005 were included in the study. The Burkitt type NHL patients were excluded because the standard protocol was different. Data collected retrospectively from the Oncology Registration of Hematology-Oncology Division, Department of Child Health, Cipto Mangunkusumo Hospital, including age, sex, primary site of tumor, histopathology type, staging, treatment response, and outcome.
Diagnosis was based on histopathology category according to the World Health Organization classification. 4 The cell surface markers were not examined because the test was expensive. Investigations to determine the stage of the disease included physical examination, complete blood cell count, imaging studies: X-ray, ultrasonography and CT-scan, and bone marrow aspiration were carried out. The staging system referred to that proposed at the St. Jude Children's Research Hospital, which takes into account primary site as well as extent of the disease. 1 The standard protocol for childhood non Burkitt type NHL consists of: was used for CNS prophylaxis and was administered during induction phase.
• CNS disease treatment. Same as above but given twice weekly, until 3 consecutive normal spinal fluids. This was followed by cranial irradiation (1800 cgray), given when remission was achieved.
• Radiotherapy. No irradiation was done except for those with symptoms of airway obstruction.
Treatment response was evaluated after induction phase and at the end of chemotherapy based on clinical features, relevant laboratory, and imaging results.
The analysis is based on follow-up data as of July 2006. In the analysis of the outcome, the dependent variable was overall survival-the time from the initiation of therapy to death for any reason. All data were analyzed by SPSS version 13 and life tables for overall survival were constructed according to the method of Kaplan and Meier.
Results
A total of 14 patients were entered to study during January 2000-December 2005. Patient characteristics are shown in Table 1 . The male and female ratio was 1.8:1. The age range was from 9 months to 11 years (median 6 years).
Of 14 patients with NHL, 3 had lymphoblastic lymphoma (LL) and 11 had non-LL histological type. Ten patients came to our hospital in advanced stage (stage III and IV), while the rest came in stage II and none of them was diagnosed as stage I ( Table  2 ). The 3 LL type patients presented with primary tumor in the head (1), mediastinum (1), and testis 
FIGURE 1. OVERALL SURVIVAL OF 14 PATIENTS
(1); while the non-LL type patients had more varied primary tumor site ( Table 3 ).
The projected overall survival after diagnosis of Non Hodgkin's lymphoma was 78.6% (95%CI 72.2; 85.0%) (Figure 1 ).
Discussion
Our study showed that patient aged more than 5 years was almost twice as high as patient aged under 5 years. Unlike Hodgkin's disease, which has a bimodal incidence curve, the incidence of non-Hodgkin's lymphoma increases steadily with age throughout life. The incidence of non-Hodgkin's lymphoma is much lower in children compared with adults. 1,2 The ratio of male and female patients in our study was 1.8:1. These results are consistent with other reported studies. 1, [5] [6] [7] Clinical presentations of NHL in children are varied and depend on the histological subtype, the extent (or stage) of the disease, and the primary site of tumor. 1 LL typically presents as a mediastinal or head and neck mass. 8 Our study showed 3 patients with LL had different site of primary tumor, 1 in mediastinum, 1 in head and neck, and 1 in testis. Primary NHL of the testicle is rare. 1 Lagrange et al 9 reported 84 cases of primary NHL with median age 67 years (range 17-85 years), about 10.7% has lymphoblastic histological type. Data of similar case in children is unknown. The non-LL (small noncleaved cell and large cell) type showed varied primary site of tumor in head and neck region and mediastinum. None of our patients had primary tumor in abdomen.
The prognosis for children with NHL has markedly improved during the past 20 years. In early 1970s, the survival rate was less than 30%. 10 Recently, the survival rate of 65-75% for advanced LL and 75-90% for advanced Burkitt's and other B-lineage lymphomas are reported. Even patients with advanced disease currently exhibit 65-90% projected event free survival rate. [11] [12] Our study showed the overall survival of childhood NHL was 78.6%+4.7%(SE). We divided the histology type in data presentation and analysis into LL and non-LL because the two forms has different prognosis. The LL type has poor prognosis compare to non-LL type. 1, 11 Survival rate for each histological type and event-free survival rate could not be constructed in our study because the number of patients is small.
Analysis of the result of treatment according to the histological subtypes of non-Hodgkin's lymphoma revealed important differences. Our study showed that all patients with LL came to our hospital in the late stage (stage IV). LL has poorer prognosis than other histological subtypes. 1, 8 The event-free survival of the patients with LL; a histological subtype that accounts for approximately 15% of NHL in children and young adults-was inferior to that of the patients with other subtypes of lymphomas. 5 Link et al 5 found that only 63% of the patients with early-stage LL were projected to survive without a recurrence of disease for five years, as compared with a projected 89% of patients with small non-cleaved-cell lymphomas and 88% of those with large-cell lymphomas (P<0.001). Advani et al 6 showed that event free survival (EFS) was 48% for LL and 68% for non-LL; while for all patients was 58%.
NHL is best regarded as a systemic disease due to the unique anatomy of the lymphoid system and physiology of lymphoid cells, which tend to migrate whether they are normal or malignant. Treatment protocols in Abbreviation: LL-lymphoblastic lymphoma; LCL-diffuse large-cell lymphoma; SNC-small non-cleaved cell lymphoma. childhood NHL are designed to maximize benefit and minimize toxicity. At the end, the best indicator of the ultimate outcome of therapy is the response to treatment itself, so that a measure of the response to therapy in the early treatment cycles can be used.
In conclusion, the overall survival of childhood NHL patients treated with protocol in our institution is in the range of survival that had achieved in other centers worldwide, even with advanced stage of diseases. However, the number of patients in our study is too small. We need to continue this study with larger number of patients and longer time of observation to analyze the event free survival rate.
